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^pi >piidix A. Identification of Amt;ndcd Material 

Please amend claims 3-6. 8. 11, 14. 19, 21, 26, 28. 30, and 32 as follows: 
3. (Amended) A method for etching a semiconductor substrate using a germanium hard mask, the 
semiconductor substrate liaving [a] at least one dielectric layer over a major surface thereof, the 
method comiirisiug the steps of; 

a) depositing a layer of metallic germanium over the at least one dielectric layer; 

b) patterning the layer of metallic germanium to form the germanium hard mask as a top 
most layer over the at least one dielectric layer, the patterning step [further] comprising: 

i) depositing a photo resist layer over the layer of metallic gemianium; 

ii) exposing the ph oto resist laver to liah t and developing the exposed photo resist 
layer to form a photolithography image; 

iii) etching the layer of metallic gei-matiium through tlie photolithogtaphy image; 
and 

iv) removing the [photoresist] photo resist layer prior to selectively etching the at 
least one dielectric layer through the germanium hard mask; 

c) seleelively etching the at lea stoae dielectric layer thi'ough the germanium hard mask 
with the germanium liard mask as a top most layer to form an opening in the at Ipast one 
dielectric layer; and 

d) selectively etching the semiconductor substrate through the opening in tlic at least o ne 
dielectric layer; and 

[further comprising the step of] c} [stripping away] removing the layer of metallic 
germanium after performing the step of selectively etching the at least one dielectric 
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layer[, the step of stripping away the layer of metallic germanium including the steps of: 
oxidizing the layer of metallic germanium to form a layer of gennanium oxide 
thcvofrom; and 

removing the layer of gcnnaniuin oxide] and before performing the atg-P-Of 
s elcetively e t ching Ihe s emi conductor substrate . 

4. ( Amended) The method as clnimcd in claim [3] 5, the step of removing the layer of 
germanium oxide including rinsing the semiconductor substrate in water, 

5. (Amended) Tlie method as claiiticd in claim 3, the step of [stripping away] remcmne the layer 
of metallie gcrmaniuin including[stripping away the layer of metallic germanium before 
performing the step of selectively etching the semiconductor substrate]i 

oxidi^in Q the layer of metallic peiman iu m to fonn a layer of germanium oxide therefrom; 

and 

removirtfx t he laver of germanium oxide after performing the step oFoxidj zi ng the layer o j 
meta l lie germanium , 

6. (Amended) The n\cthod as claimed in claim 3, wherein the step of [depositing a layer of 
nielallic germanium including depositing the layer of metallic germanium having a thickness 
between approximately 40 tm\ and approximately 500 nm] oxidizing th e l ayer of mela ll.ic 
penna nium. incUides heating the se m iconductor Rubstrato at elevated t emperature in a n 
ciiviro nmcnt of a mbi ent oxygen . 
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8. (Amended) The method as claimed in claim 3, further comprising the step of fonir^ing [a] the 
nUcast^iK dielectric layer [further] which includes the steps of: 

fonning a pad oxide layer having a tliickness between approximately 5 nni and 
approximately 30 nni over the major surface of the semiconductor substrate; 

depositing a nitride layer having a thickness between 50 nm and approximately 300 nm 
over the pad oxide layer; and 

depositing a musk oxide layer having a thickness between 800 nm and approximately 
3,000 nm over the nitride layer. 



11, (Amended) A n\cthod for fabricating a semiconductor device [having a dielectric stack over ii 

major surface thereollj comprising the steps of: 

a) depositing a metallic gcnnanium layer [over the] on a dielectric stack , the dielectric 

M?ick.ha vinga. plu rality of dielectric layers diyiposed on a se m iconductor substrate ; 

h) patterning the metallic germanium layer to fornt a germanium hard mask as a top most 
layer over the dielectric stack, the patterning step [further] comprising: 

i) depositing a photo resist layer over the metallic gennanium layer; 

ii) exposing the photo resist layer to light and developing the exposed phoLo resist 
layer to form a photolithography image; and 

iii) etching the metallic gtirmanium layer through the photolithography image; 

c) removing the [photoresist] p hoto resist layer prior to [selectively] etching the dielectric 
[liiyei:] staek through the germanium hard mask; 

d) etching the dielectric stack through the germanium hard mask with the germanium 
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hard mask as a top most layot to form a dielectric hard mask over the major surface of the 
semiconductor substrate; 

c) etching the semiconductor substrate through the dielectric hard mask; 

f) forming doped regions in the seiniconductor substrate; and 

g) forming dielectric and conductive structures over the semiconductor substrate; and 
[further comprising the step of sti'ipping away] h^ removing tlte metallic germanium layer 
after tho step ofetching the dielectric stack and before the step of etching the 
semiconductor substrate, wherein the step of [stripping away] removing the metallic 
gcnnanium layer includes the steps of: oxidizing the metallic germanium ]ayer[;]^ and 
rinsing the semiconductor substrate in water after performinp t he 5iteT3 of oxidizing the 
meta llic ^yermaniu m laygr> 

14. (Amended) The method as claimed in claim 1 1 , [wherein] fiirther comprising the step of 
forming [a] the dielectric slack [further] includ[es]ing the steps of: 

forming a pad oxide layer having a thickness between approximately 5 nm and 
uppvoximatcly 30 nm on tlie major surface of the semiconductor substrate; 

depositing a nitride layer having a thickness between 50 nm and approximately 300 urn 
on the pad oxide layer; and 

depositing a mask oxide layer having a thickness between 800 nm and approximately 
3000 nm on the nitride layer. 

19. (Amended) A method for etching a semiconductor wafer, [the semiconductor wafer having a 
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dicleclric stack over a major surliice thereof, the method] coniprismg the steps of: 

fl) forming a ecmiantum hard mask as a top most layer over the dielectric stack , the 
diclactric sta c k having a p l urality of dielectric layers disp nj^i ed on a major surface rvFthc 
.semicon ductor wiiFer , the step of forming a germanium hard ma<; k comprising: 

d.Q PQ^iting a la y er ofmcta ll ic gemianium havint: a thickness equal to or greater 
Mnapp roximatcly 40nm over the dielectric stack. 

depositing a photo resist layer over the layer o f metallic gemianium [layer]^ 

exposing the photo resi.st la yer to light and developing the exposed pholo res ist 
j_a_v cr to fornv a photolitho mphv mas k^and 

cLchj.ng the layer of metalli c fiem-taniumthroudi the photolithog raphy mnc;l-^ 

b) removing the [photoresist] ph oto resist layer prior to [selectively] etching the dielectric 
[layer] slack through the germanium hard mask; 

c) etching the dielectric stack tlirough tlic germanium hard mask to form a dielecti'ic hard 
mask over the major surface of the semiconductor wafer; and 

d) etclnng the semiconductor wafer through Ihe dielectric liard mask; and 
[wherein the step of forming a germanium hard mask includes the steps of: 

depositing a layer of metallic gemianium having a thickness equal to or greater 
than approxin^alely 40nm over the dielectric stack; 

patterning the layer of mctalhc germanium to form the germanium hard mask, and 
which further includes the steps of: 

depositing a photo resist layer over the layer of metallic germanium; 

patterning tlie photo resist layer to form a phoiolithography mask, and 
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etching tlie layer of metallic gcrnianium through the photolithography mask; and 
further comprising the step of stripping away] removing the gcrmamum hard mask 
after etching the dielectric stack and before etching the semiconductor wafer, wherein the 
step of [stripping away] removing the germaniuin hard mask includes tlie steps of; 

oxidizing the layer of metallic gennanium to convert die layer of metallic 
germanium into a layer of germanium oxide[;]^ and 

removing the layer of germanium oxide after pcrfomiinp the step of oxidizing the 
layer of nit^Lg^llic {remianium . 

21. (Ai^iended) Ihc method us claimed in claim [3] 19, wherein the step of fpaLleming the layer 
ofnictallic germanium comprises: 

depositing a layer of photo resist; 

etching the metallic gcnnanhim layer through the layer of photo resist; and 
removing the layer of photo resist prior to the step of selectively etching the dielectric 

[layer] stack through the germanium hard mask] oxidizinfi the layer of metallic ger manium. 

includes he ating t he semiconductor s ubs trate at elevated tcmpcmture in an environment of 

a njb ie At oxygen. 

26. (Amended) A method for etching a semiconductor substrate having [a] at least one dielectric 
Inycr over a major surface thereof, the method comprising the steps of: 

a) depositing a layer of germanium over the at least one dielectric layer; 

b) depositing a [photoresist] photo resist layer over the laver of germanium [layer]; 
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c) exposing the phot o resist la yer to light and developing tlie exposed photo resist layer lo 
form a photolitliography iu)age; 

d) etching the [metallic] layer of germanium [layer] through the photolithography image 
to fonn a gcrinatULim hard mask over the at least one dielectric layer; 

c) removing the [photoresist] photoresi^ layer from over the germanium hard mask; 

0 palteming tlic aticastono dielectric layer tluough the germanium hard a mask [after 
removing the photoresist layer from over the eermaniuni hard mask] to form a dielectric hard 
mask over the semiconductor suhstrate; and 

g) selectively etching the semiconductor substrate through tlie dielectric hard mask; and 

[further comprising the step of stripping away] h^ removing the germanium hard mask[ 
after pnttcrning the at least one dielectric layer to form the dielectric hard mask], [wherein 
stripping away the layer of germanium] comrjrisres] Lng the steps of : oxidizing the layer of 
Ijem^anium to fomi a layer of germanium oxide thcrcfrom[;]^ and removing the layer of 
gcrmaninm oxide after p erfor ming the step of oxidizing the layer of metallic g ennflninm. 

28. (Amended) The method as claimed in claim 26, wherein [depositing a layer of germanium 
comprises depositing the layer of germanium having a thickness between approximately 40 nm 
mA appj'oximately 500 mn] o xidiy.ing the la ye r of germanium includes he;3tingthQ 
ge.Dljt-:(> ndncror su bstrat e at elevated tem pe rature in an environment of ambient oxygen . 

30. (Amended) The method as claimed in claim 26, further comprising forming [a] the at Ic f^gt 
oj'ie dielectric layer by: 
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forming a pad oxide layer having a tliickncss between approximately 5 nm and 
approximaLely 30 nm over the major surface of the semiconductor substrate; 

depositing a nitride layer having a thickness between 50 nm and approximately 300 nm 
over the pad oxide layer; and 

depositing a mask oxide layer having a thickness between 800 nm and approximately 
3,000 nm over the nitride layer. 



32. (Amended) A method for etching a semiconductor substrate having [a] at least one dielectric 
layer over a major surface tliercof, the method comprising the steps of: 

ii) depositing a layer of germanium over the at least one dielectric layer; 

b) patterning the layer of germanium to form a eermanium hard mask, the step further 
comprising: 

i) depositing a photo resist layer over the [metallic] layerof germanium [layer]; 

ii) exposing the photo re si st layer to lig ht and developing the ex posed photo resist 
layer lo form a photolithography image; 

iii) etching the [metallic ] layer of germanium [layer] through tlic 
photolithography image; and 

iv) removing the [photoresist] photo resist layer prior to selectively etching the at 
lcasL(2D£ dielectric layer through the germanium hard mask; 

c) patterning the atjcas t one dielectric layer through tlie germanium hard mask using a 
process selective to germanium to form an opening in the at least one dielectric layer; and 

d) selectively etching the semiconductor substrate xlirough the opening in the at legi s t one 
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dielectric layer[; and 

farlhcr comprising the step of stripping away the germanium hard mask after patleming 
llie at lea>^t one dielectric layer, the step of stripping away tlie layer of metallic gennaniiim 
iuchidiny the steps of: 

oxidising the h\yer of metallic germanium to form a layer of germanium oxide 
therefrom; and rcjnoving the layer of germanium oxide]. 
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